From the as-grown sample shown in Figure S1a , monolayer and few-layer MoS 2 coexist and are distinguished by optical contrast. Photoluminescence (PL) spectra in Figure Figure   S1d ).
S1. Optical and SEM images of monolayer and bilayer regions in MoS 2
From the as-grown sample shown in Figure S1a , monolayer and few-layer MoS 2 coexist and are distinguished by optical contrast. Photoluminescence (PL) spectra in Figure 
S2. AC-TEM images of mono-bilayer interfaces in 2H and 3R MoS 2 bilayers
Two types of mono-bilayer step-edges were found in the AC-TEM images, Figure S2a 
S3. Additional images of Sulphur vacancies in 2H and 3R bilayer MoS 2
In Figure S3 , Line intensity profiles are taken from at least three sites of each type of Sulphur vacancies (SV/DV in 2H bilayer as well as SV 1 /DV 1 and SV 2 /DV 2 in 3R bilayer) in HRTEM images to get average peak intensity ratio. For SV and DV in 2H bilayer, the (2S/Mo) 2 /(Mo/S) and (2S/Mo) 2 /(Mo) ratio falls into 1.16-1.28 and 1.47-1.70. For SV 1 , DV 1 , SV 2 and DV 2 in 3R bilayer, the peak intensity ratio (Mo) 1 /(Mo/S), (Mo) 1 /(Mo) 2 , (S)/(Mo) 2 and (V)/(Mo) 2 (V S4 stands for vacuum) is in the range of 2.82-3.01, 1.80-2.11, 1.33-1.48 and 1.72-1.82, respectively. The intensity ratio matches that obtained in simulated images in figure 1f and g and figure 5j to m.
S4. AC-TEM images of 3R stacked MoS 2 under different focusing conditions
The image frames shown from figure S4a to S4e display the AC-TEM image frames of 3R stacking bilayer MoS 2 under different focusing conditions, with three columns (2S/Mo), (Mo) and (2S) 
S5. Bond length measurement for defective monolayer and defective layer from bilayer
For monolayer with 1SVL ( Figure S5a) , the Mo-S bond length along the defective site ranges from 2.333 to 2.579 Å, implying that the maximum increase or shrinkage of bond length compared to pristine crystal (2.420 Å) is 6.6%, which is 3.7% for the defective layer from bilayer as shown in Figure S5b . This proves less in-plane compression introduced by 1SVL in bilayer system. Furthermore, the significant mismatch depicted in Figure 3e mainly derives from the out-out-plane lattice distortion. Figure S5 . DFT-calculated models with 1SVL from both top and side view of (a) monolayer and (b) defective layer from 2H stacked bilayer MoS 2 . Bond length is marked as white and green for Mo-S (bottom plane) and Mo-S (top plane), respectively. Standard Mo-S distance bond length is 2.420Å.
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